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Y-12 Specific Issues 
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Windspeed – Calm Wind Conditions at Y-12 Site 
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Windspeed – Stability Class Determinations 

• NRC RG 1.23 ΔT-only method 

• EPA-454/R-99-005 solar-

radiation-delta-temperature 

(SRDT) method 

• Hybrid SR – DT method 

• wind direction standard 

deviation [sigma-theta (σθ)] 

• elevation angle standard 

deviation [sigma-phi (σφ)] 

• vertical wind speed standard 

deviation [sigma-omega (σω)], 

• wind-speed ratio method (uR) 

• All evaluated using data from west 

tower at Y-12 site 

• DT-only method produces 

discrepancies other methods do not. 
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Windspeed – Wind Directions for Calms 

Y-12 Wind Direction Distribution (2005 – 2010) 

Significant Influence from the Orientation of the Y-12 Valley 
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Surface Roughness – Y-12 Site Topography 
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Surface Roughness – Y-12 Topography (cont.) 

Cross Valley Elevation Profile on East Side of Y-12 Site 

Cross Valley Elevation Profile on West Side of Y-12 Site 
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Surface Roughness – Y-12 Land Cover 

• Used AERSURFACE program 

• Neglected topographical roughness 
– Monthly Bounding Surface Roughness of 0.476 m 

– Annual Average Surface Roughness of 0.672 m 
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Surface Roughness – EPA methods 

• A 3 km circle is drawn 
around the source 
and the land-use 
categories are 
assigned to portions 
of the circle.  

• If more than 50% of 
the circle consists of 
land-use categories in 
the “urban” group, 
then the dispersion 
model is run using the 
Briggs-urban curves 
– Rural = Green/Blue 

– Urban = Red/Pink/Gray/Yellow 

NLCD2006 data for 3 km around Y-12 site 
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Surface Roughness – Estimates from Wind Data 

Y-12 is “Mountain Sheltered” based on normalized wind speed distribution 



Y-12 Site Experience with Deposition Velocity Issues 

Particle Size – Literature Review and Test Data 

Activity Mean  

Aerodynamic Diameter 

Fraction of  

Oxide Particulate 

Fraction of  

Total Mass 

d > 50 μm 64.4% 5E-2 

20 μm < d < 50 μm 22.3% 2E-2 

10 μm < d < 20 μm 12.1% 1E-2 

5 μm < d < 10 μm    1.0% 8E-4 

5 μm < d     0.2% 2E-4 

Releases of Uranium Oxides1 

Respirable Fraction is 1.2% of total particulate 

VS. 
Respirable Fraction (AMMD of 1 μm, σg = 2) for 

Plutonium Oxide Particulates2 

1. Hoover, M.D. et al, “Characterisation of Enriched Uranium Dioxide Particles From a Uranium Handling Facility,” Radiation Protection Dosimetry, Vol. 79,  

 Nos 1–4, pp. 57–62 (1998) 

2. Mishima J. and L. C. Schwendiman. August 1973. Some Experimental Measurements of Airborne Uranium (Representing Plutonium) In Transportation 

Accidents, BNWL-1732, Pacific Northwest Laboratory, Richland, WA. 

ARF×RF = 1E-3 
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Particle Size – Lung Deposition Locations 

Uranium Oxides 
1.2% Respirable 

5 μm AMMD - σg = 2.1 

Plutonium Oxides 
99% Respirable 

0.6 μm AMMD – σg = 3.1 
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Y-12 Specific Issues – Summary 
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Then HSS Safety Bulletin 2011-02 comes out… 

The technical data in the bulletin 

ties to AERSURFACE and 

includes additional data 
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Resistance Model of Deposition Velocity 
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All Parameters are Coupled Together 

• Y-12 chose to look at the 
options presented in the HSS 
Safety Bulletin by conducting 
a parametric evaluation of 
various combinations of 
parameters, in lieu of   
arguing each parameter   
separately. 

Example: 

Calm conditions rarely 

occur during winter months 

with low surface roughness 
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Parametric Evaluation 

• The project team conducted a parametric evaluation (DAC-
F000Y12-F-0005) to determine the 95th percentile χ/Q values 
for combinations of the following: 
– dispersion coefficients (e.g., rural, open country, and urban) covering 

a range of surface roughness values from 3 cm to 100 cm; 

– deposition velocities ranging from 1 cm/s to no deposition (i.e., 0 
cm/s); 

– minimum wind speeds of 0.5 m/s and 1 m/s; and 

– stability class determinations (e.g., ΔT-only,              
Solar Radiation – Delta Temperature methods). 
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Documented Technical Basis for Each Parameter 
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Parametric Evaluation Range 
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Summary 

• The project team conducted a parametric evaluation (DAC-
F000Y12-F-0005) to determine the 95th percentile χ/Q values for 
combinations of the following: 
– dispersion coefficients (e.g., rural, open country, and urban) covering a 

range of surface roughness values from 3 cm to 100 cm; 

– deposition velocities ranging from 1 cm/s to no deposition (i.e., 0 cm/s); 

– minimum wind speeds of 0.5 m/s and 1 m/s; and 

– stability class determinations (e.g., ΔT-only, Solar Radiation – Delta 
Temperature methods). 

• Based on the various approaches analyzed in the parametric 
analysis, the recommended χ/Q values range from 1.4E-4 s/m3 
to 4.3E-5 s/m3.   

• Looking at the various combinations of parameters that would 
reflect conditions at the Y-12 site, a χ/Q value of 1.4E-4 s/m3 is 
appropriately conservative in the early design stages of new 
nuclear facilities. 
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Questions 
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Disclaimer 

This work of authorship and those incorporated herein were prepared by 

Contractor as accounts of work sponsored by an agency of the United 

States Government. Neither the United States Government nor any 

agency thereof, nor Contractor, nor any of their employees, makes any 

warranty, express or implied, or assumes any legal liability or 

responsibility for the accuracy, completeness, use made, or usefulness 

of any information, apparatus, product, or process disclosed, or 

represents that its use would not infringe privately owned rights. 

Reference herein to any specific commercial product, process, or 

service by trade name, trademark, manufacturer, or otherwise, does not 

necessarily constitute or imply its endorsement, recommendation, or 

favoring by the United States Government or any agency or Contractor 

thereof. The views and opinions of authors expressed herein do not 

necessarily state or reflect those of the United States Government or 

any agency or Contractor thereof.  


